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(57) Abstract 

A benzocycloalcane compound represented by general formula (I), wherein R represents hydrogen, C r C 4 lower alkoxy, 
nitro or C r C 4 lower alkoxycarbonyle; when X and Y represent each hydrogen or X and Y are combined together to repres- 
ent oxygen, then Z represents hydrogen and the broken line represents an arbitrary bond ; when X represents H, then Y and 
Z are combined together to represent a single bond; and n represents an integer of 0 or I. This compound has a potent, se- 
lective aromatase-inhibiting effect and is useful as a remedy f r estrogen-dependent cancers, such as breast, uterine or ovar- 
ian cancer, prostatomegaly, gynecomastia and end metri sis. 
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(*2I1) 

ft^«jB*»tta5cRi6K(tt^ fisfpyh> (ft^tto ^-rsig 

( Ml 7 x -Jl* x 7 -f y) p s? £ A if u >J h\ k K 'J K#;i/*K— ;l/ h 
25 2 0 0t\ ff£ L< li£jS7!iM 1 0 0°CT*&»K 3 0 ansaBIBE'fc 



WO 94/07866 g PCT/JP93/01433 

it&V!}C£V t^y-Jri/**- (Wolff-Kishner ) 

RJStt^ &g©#£Tl::> MCCSUth K5i?>*fl5ffl$#* 

*A«©&M*»ffc1!jXli* h U f A> h*-> K«U < lirt 'Jf A 
t e r t -7h*-> K9©AH7/l'3*-> &ft*o ?§®<t:LT 

1^ fiJ6*fi8Lttl*fc©T*ftl*1$KIS£»ttl*jK *x *9 J-h, 
x^y-;l/ > "f\3'*J-fr^ ZffJ-fr^ tert-W7A3-/l', 

JJkV h 'J /^/^©x—f;^ DMF> DMSORtfHMPA 

s©#7p hyttastt»«atofccn«»©fi^**<*tf jj 

ox i mmvirn i o om, u< «5^M5 o^ft^^ffl-r-So r 

ISM, EJ&Hrlll«»©Rl&fc#W:> gffi*5lg$MI:£#K j^KiOH 
RfcflKtt* 0M3 0 0°(\ £ L< li 1 0 0ft£2 5 0 °C 
20 ll$ianM»BltlRJ6*fT3. 

& M 3 x R JS X ft & 8 7k % it C «fc £ fi 7C 5 £ C ft t C t \z <fc T & H 
25 C»4Ig) 
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'J 9 A<lf©4a*»ft*XBt h 'J tf A> h*-> K£L < lift USA 
t e r t -7 h*-> Kl©^l7;^#i/ b*l£ 0 L/T 

x^y-;U x -fv/tj—fr^ ~f$ J-Jls t e r t -•ff-A/Tfr'a—A/* 
ARtf h U ^7-fAf©i-f;i/^ DMFs DMSO&tfHMPA 

loi^n h >tt«Siy&j^tffc eft &©»£«#*# IF 

T 1 l 0 0«. U< li5ftM5 OM*ttffl*«, Rl£ 

S^s Rfcl3IBI$©Rjfc*frWU dfflt5IfHt^», ig&KJ: 9 Utt 

R£&fttt\ onM3 o ot, j? $ u < u 1 o 075M2 5 o°ct- 

[f£S*0O 1 ] 

[in v i t r ofcfctfS t hM7OT*--£0M) 
7PT?--tf©pg! ; 
7 o 7 Th omp s o nRtfS i i t e r i ©#)£ ( J . 
Biol. Chem. , vol.249, 5364 (1974)) 

lwf6oT»jft«©«f#ttte*IBIIl©5 ^D7-A»a^6Hfco 

fc5 ^o7-ABtt/J\a©»J >»«if«t (0. 0 5M, pH7. 4 ) (I 
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3 H 2 0«-SiJ^-r'5C«»:JCct»)if^tt*^-^'J>/-r-5Grave s 
5 Ri^Salhani ck bOjft (Endocrinology, 
vol. 1 0 5, 5 2 ( 1 9 7 9) ) CHS DTff fz 0 & J V + 
a^'Tv'a > • ^a-y^li^ 0. 2 2 5 jti C i © ( 1 £, 2 j8 - 3 H) 
fXl«Xfci>, 2. 5 juMO^I^xX hXxa > N 2mM®/;l/3- 
X-6-*X7x-h (glucose-6-phosphate) s 
10 1 EUffl?Vl/:J-X- 6 -*X7 x- hfh Kn Y*— fe* (glucose 
-6 — phosphate dehydrogenase) & U > 
(0. 0 5M. pH7. 4) fcftffbfcHSffl ( 0. 2 5 0 n 

15 7li3 0^©7k®#T5#F H , ]:7'l/>1' h U 19uV-U* 9 
>>*9 (0. 5mg) *jBJDbTR!6*HI&**fc 0 0 . 

5mlibfc, 0, 7. 14, 2 1 ail: 1 0 0 /£ 1 ©»&im*tH]R 
U tt*4*lf<y h-C&IJJLfc 1 mMjgft^IHgC 1 2 ^t2 0 0 
it 1 KfiKC£CJ:»)RJ6*»7$-£fc. Cft 13 2 0 0 # 1 ©7kttx + 

20 x >T?3- h LfcgttK (DCC) BM9L (2%) fcgfcjLfcSU 

'<4 7Ji*2 oftfflMML, i5oo g-?5$mm>b$mb, %&m\z 

WmbtzXTVj K*adl/fc 0 ±g$©gfl#K*4li> Be ckman 
tffcs/l/^U-S/a >$M£**tt (LS 8 0 0 0) *ffll^T*>>^!/- 
•> 3 ^^S + TH-M-rSCilucfc*) 3 H 2 0£8i|3£Ufco 
25 $±H£ (SI) fc**. 
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a ; SfltxA b Xf-n i'ODagtt 2 . 5uM 

2 ] 

[in v i t r o ^SlJW-r X* 7 --t?©|fi§] 

fXi7- tfli % Hochberg b©27*£ (Biochemistry, 
vol. 13, 603 (1974) ) left o T *) >/WJtftff© ^ 
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3 0 (101 0»ri^lBIB) fifiHEILfc, £b*ifc!ij§&£8 0 0 0 g 
■CI 5^1-ML> »9HfcLfc. ±fi**ffll*TT£©K»*?T -> 
fc„ SSiLT [2 6- 1 4 C) 3 D-A/*ffll\ tttl]$*l£ f 1 4 CD 
fy^D>|(isocaproic acid) £ $J £ £ 
H o c h b e r g h i$iH0#iiT'g*il7g&£8!l£ Ufc 0 > 
^ra^ fa f- 0. 168/zCiO [2 6 - 1 4 C) 
3 P-;K 1 0 a gOTw e e n 8 0* lmg©; ha^K'JT' 

^W^SCfTr i s-HCliM (0. 1 M&4bMB. 0. 0 1 M. 
P H 7. 4) izi&MLfzmWM (0X14 2 5 fiM) £A*lfc„ 

©§&i? J -*m&\t l%?&~,fz 0 §^a-^«3 O'CCTK^^T* 
fit) 6 3 U"T ^ + h U NADP (lmM) Rtf 

( 1 0 mM©^a-X- 6-*X7x-h<tlEU© 
?A,a-x- 6 -*X7*- hrt Koyt-b*) *jB*]LTKJ&*H 
J&^-ti-^o &££ttttlft&lml tlfc, 0> 3> 6 N 9#Bfc2 0 0 
/£ 1 ®»»tt»*SHU HI45-f^-y h?l. 5ml ©fcfl^y f > 
-«Hfc*««»» (0. 0 5M, BHbMBlmM, pH9. 5) CAft 

• t?^>y H;5 0 0 + 1 0 0mg®7;l';t (tt»tt* 
SB^l/— h\ > » •> ^ < 4 0 ^m > y )W#M> Darmat adt. 
FRG) *oj6TH»Lfc7;l/5 ^T>f ^n*5AC«k»)*iiUfco tt 
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C*HC3^f-3-< KfttfttRan/f-a* Kfi£H« (in vitro; 

Haus 1 e r £©;fi&(J. Steroid 
Biochem. vol. 3 4, 567 (1989) ) £— 3£ 

8 ofcflj T> 2 m 1 ( K r e b s - r i g e r - 

20 bicarbonate s a 1 t 8 . 4 mMO^OPa — x£fln 

0 2 /C0 2 Tt&fO (95/5) pH7. 6] £ 

««««*34^-3-f K^*«^*fc»fflBda&H****:' (ACTH ^ 
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7JU KXxn tiUtiZ'ntf&^y i/tJ 1* J 7<y-fr^ (DRG 

Instruments, Marburg, Germany © 
K«k *)SiJSLfc 0 I C 5 0 ltW:ACTHM*l,fctt]tRfc 

li^-To 
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ft W £ % Sfe t £ fc #> © * & © £ 

»j5*375- (Ko f 1 e r) Hj&MJEMIu «k OMJELfc (*» 

IE) c 

1H-NMRX^? (Bruker) AW-80IC 

10 ,k*K rt»«M&KKTMS*ffl^TMj£bfc. 

IRX^^ hJH£/< — *>- i/l/r- (Perkin-Elmer) 
3 9 8CJ:9SIJ£Ufco 

[mmm 1 3 

E-2 - (4 - 5 ^'/U^f-l/:/) - l-ft>7n> (it&%}- 1) ; 
15 1-f 1>7DV (14. 6g, 0. 1 0 R£F-f 4 

-fjA"</\rft K (9. 6g. 0. 10*^) ^4 0X11 (7 5ml) 
8 0 - 9 0°CT2 OlSfPBltoilLfco g7 

-^**>fr$nea"r«cicj:oiikjSii 35-13 7°c©itfeM^ 

t LTE- 2 - (4 - -f 5 ^'/'J A/ -1-Th5n>£l2. 
8 g (JR$5 7%) £fc 0 

1 H-NMR (8 0MH z ; DMS 0- d 6 ) :2. 75-3. 15 
25 (m, 2H), 3. 15-3. 60 (m. 2H), 7. 1)5-7. 90 
(m, 6H) , 7. 9 5 - 8. 2 0 (m, 1H) , 12. 1 (s (br), 
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1 H) . 

IR(KBr) :3 1 1 5. 3 0 6 0, 2 9 2 0, 2 6 2 0, 1 6 6 8, 
1605, 1595. 1305, 625. 613. 490. 

mm® 2] 

E-2 - (4->f -5->h*->-l--rh5P 
y Ut&®- 2) ; 

Kfr&3S«fll ©:&ffiK*l;T£jftLfc. f*fe£Hu BjS191-193 
JR*5 1 % 0 

1 H-NMR (8 OMH z ; DMS 0- d g ) :2. 70-3. 03 
(m, 2H) , 3. 11-3. 5 5 (m, 2H) , 3. 8 4 (s. 1 H) , 
7. 0 5 - 7. 7 3 (m, 5 H) . 7. 85 (s, 1 H) . 12. 4 (s 
(b r ) , 1 H) . 

IR(KBr) :3 1 1 5. 3 0 0 5, 2 9 5 5, 2 8 4 0. 2 6 6 5. 
2610, 1668. 1610. 1585. 750, 620. 605. 

immm 3 ] 

E-2 - ;^'/'J;Mf p» - 6- yh*i/-l-xhvo 

6 - > F + i/-l-f|-7P 5 jf x /-A/- 4 -*;W<;l/ft 

Kfrfc&ttW 1 DT&J&Lfco Hfei£&> tt£l 5 7 - 1 5 8 

°C. JR$4 3 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 77-3. 08 
(m. 2H) . 3. 2 1- 3. 6 2 (m. 2H) . 3. 8 4 (s. 3 H) , 

6. 78-7. 02 (m. 2H) , 7. 47-7. 65 (m, 2H). 

7. 7 4 - 8. 0 8 (m, 2H). 12. 5 (s (br), 1 H) . 
IR(KBr) : 3 1 1 0. 3 0 1 0, 2 9 3 0, 2 8 4 0, 2 6 6 5, 
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2 6 0 0, 1 6 6 5. 1 6 1 2, 1 5 9 3, 1 1 0 0, 6 2 5. 5 9 5. 
[£16W4] 

e-2 - u - 4 $ 'J^m - 7- y Ky-i-fi>7P 

y (4t&9v- 4) ; 

5 7-^h+^-l-x h5n>5Ltf>f $ 4 -*^fk 

Kfr£306m©#ttfc:*lrC£/ifcbfc. 3tfe£&> gfe^ 16 2-164 
"C, JR^5 3 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 72-3. 04 
(m. 2H), 3. 20-3. 58 (m. 2H), 3. 80 (s, 3H). 
10 7. 02-7. 51 (m, 3H), 7. 47-7. 68 (m. 2H). 
7. 8 3 ( s , 1 H) , 1 1 . 8 ( s (b r ) . 1 H) . 

IR(KBr) :3 1 1 0, 3 0 1 5, 2 9 2 5, 2 8 4 5, 2 1 8 0. 
2120. 1668. 1602, 1403, 1030, 825, 615. 
[H»«5] 

15 E-2 - (4-4$ ^'/'JiMf U» - 7 - > h*-> 1 
-x h 7 o y (ft£&- 5) ; 

7 -j v* ; yii JV$-A<- l -t h7n>&o<4 4 - * 

1 9 0 - 1 9 3*C* JR¥3 5% 0 
20 1 H-NMR (8 OMH z ; DMS 0- d g ) :2. 89-3. 

15 (m, 2H). 3. 31-3.. 59 (m, 2H). 3. 89 (s, 
3H), 7. 4 0 - 7. 7 2 (m, 3H), 8. 07 (dd, J = 2. 
1, 8. 0Hz, 1 H) . 8. 50 (d, J = 2. 1Hz, 1 H) , 8. 
5 0 (s, 1 H) . 

25 I R (KB r) :3475, 2955, 2850, 17 4 0, 1710, 

1668, 1613, 1445, 988, 757, 622, 412., 
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E-2- (4 Z J\s/1-U» - 7--^-l-T^n> 

(fc£#J-6) ; 

5 fr&fgffifll 1 ©aftfcflSbT^J* Lfc. Hfefels lk&2 5 0°C£Lh, 
|R$ 3 0 % 0 

1 H -NMR (8 OMH z ; DMS 0- d g /TFA) :3. 09 
-3. 26 (m, 4H), 7. 54-7. 85 (m, 2H), 8. 14 
(s, 1 H) , 8. 14 (dd, J = 8. 5, 2. 5Hz, 1 H) , 8. 
10 60 (d, J = 2. 5Hz, 1H), 9. 15 (s, 1H). 

IR(KBr) :3145, 3110, 2990. 1670. 161 3, 
1 6 0 5. 1 5 2 0, 1 3 5 0, 1 3 4 0, 1 0 7 8, 8 5 3, 7 4 0, 
6 2 5, 6 1 0. 

mmm 7 ] 

15 e- 2 - (4 --f s ^yy^y f-i/» - 1 --r > Mt^tt- 7) ; 

1 ->f >yy 5 4 -#;W<;br t Kfrfcgjfcfl* 1 

©^ftK^DT^fiSLrt:,, H^2 0 3 - 2 0 6t, JR$6 5 

1 H-NMR (8 0 MHz ; DMSO-dg ) :4. 02 (s, 2H), 
20 7. 26-8. 10 (m, 7H), 12. 6 (s (br). 1H). 

IR(KBr) : 3 1 2 5, 2 9 5 5, 2 9 1 5. 2 8 6 5, 1 6 7 0, 
1615, 1600, 1088, 742, 625. 

[mmm 8 ] 

E-2 - U-'CS fr* - 4- th* : s -1-4 

25 > (ft^«-8) ; 
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t Kfr£*l6«l 0#ftC*l5T£lfcbfco JtfettS* Sl^ 225-227 
K\ iR$7 1 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :3. 78-4. 06 
(m, 5H), 7. 15-7. 6 1 (m, 4H), 7. 7 1 (s, 1 H) , 
5 7. 9 0 (s. 1 H) , 1 2. 5 (s (b r) , 1 H) . 

IR(KBr) : 3 1 3 0, 2 9 7 0. 2 9 2 0, 2 8 4 0, 1 6 9 5. 
1 6 4 5, 1 6 3 5. 1 4 9 0. 1 2 8 0, 1 2 7 0. 7 4 2, 6 6 0. 
6 2 0,5 7 0. 

mmm 9 ] 

10 E-2- (4 -4 5 fr* f-l/» -5-jfY*i/-l-4yyj 

5-jf h*->- 1 -4>?J $ 9V-JV- 4 -ijAstfTAt? 

t K^6Htt«l©*ftl=flSl;T^bfc. JtfeMx M£ 222-223 
e (\ JR^6 4 96 o 

15 ' H-NMR (8 0MHz ; DMSO-d g ) : 3. 8 8 (s . 

3H) . 3. 98 (s, 2H) . 6. 98 (dd. J = 9Hz. 1 H) , 
7. 0 8 - 7. 2 4 (m. 1 H) . 7. 40 (s, 1 H) , 7. 55- 
7. 7 6 (m, 2H) , 7. 8 6 (m, 1 H) . 12. 1 (s (br), 
1 H) . 

20 IR(KBr) : 3 1 1 0. 2975, 2840. 1695, 1640, 
1600,134 2,770.625. 
[Uttffl 1 0 ] 

e-2- (4 -4 i yyj/u/ f-uy) - 6 -> b*->- 1 -4 y?j 

y Ufc£fc- 10); 

25 6-yh*->-i--f y^y vStM ? PV-fr- 4 -*;i/^'7;i/r 

t Yfrzmmmi (Diimizmbx&f&Ltio. »£i 9 8-2 0 1 
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' H-NMR (80MHz;DMSO-dg ) : 3. 8 2 (s, 
3H) , 3. 92 (s, 2H), 7. 12-7. 34 (m, 2H) . 7. 
4 0-7. 7 5 (m. 3H), 7. 88 (s. 1 H) , 12. 2 (s (b r) , 

1 H) . 

IR(KBr) :3 1 4 0, 2 9 7 0, 2 8 8 0, 1 6 9 5, 1 6 3 0, 
1495. 1035. 625. 
[HSfeflJ 1 1 ] 

2 - (4 - J I ^7 'J fri i-Jl) - 1 - t h 5 n > (4t£tl- 11); 
it&Vl-l (11. 2 g, 5 0 * >J*^) RtfPd-£fg (0. 5 g) 

9 J -to (2 0 0ml) KJBHU 1 ME-Cft3l«©7k^£!RjR-r 

^**>^6Stsa"rsc:ii=«J:0»^i 5 8 - 1 e cco&fesgi: 

LT2- (4 --f f"^) - l-fh7P>*7. OOg (JR 

$6 2%) 

1 H-NMR (8 0MH z ; DMS O - d 6 ) :1. 26-3. 
32 (m, 7H). 6. 80 (s. 1H), 7. 17-7. 69 (m, 
4H) , 7. 7 8-8. 0 3 (m, 1 H) , 11. 6 (s (b r) , 1 H) . 

IR(KBr) :3 1 1 5, 3 0 6 0. 2 9 5 0, 2 9 2 5. 2 8 3 5, 
1690, 1600. 1220. 950. 660. 

immwi 2] 

2 - (A-^( iVVVJl/'f-JV) - 5- ^N**>-l-Th5n> (it 
12); 

1 5 0 - 1 5 3°C. iR$6 4 %„ 
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1 H-NMR (8 0MHz ; DMSO-d g ) :1. 32-3. 
31 (m, 7H) , 3. 81 (s, 3H), 6. 81 (s, 1 H) , 7. 
06-7. 63 (m, 4H), 11. 7 (s (br), 1H). 
I R (KB r) :3 1 0 0, 3 0 4 5, 2 8 3 5, 2 5 8 5, 1 6 8 5, 
5 1600, 1582. 126 5. 945. 665. 

immm 1 3 ] 

2- (4-^r ~ jry ij ;m ^jv) - 6-n + ->-i-fh7P> (it 

13) ; 

its®- 3frt>nmmi i©*sc$t;tMifc. m& 

10 1 4 8 - 1 5 0°C\ JR$6 7 % a 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 36-3. 

33 (m. 7H), 3. 81 (s, 3H). 6. 68-7. 04 (m. 

4H) , 7. 50 (s, 1H). 7. 85 (d, J = 10Hz, 1 H) . 

11. 8 (s (br), 1 H) . 
15 IR(KBr) : 3 2 9 0, 3110, 2995, 2940, 2840. 

2590. 1678. 1600. 1 160. 665. 

[HSI0I14] 

2 - (4 -4 I fV 1 ) ;M f-fr) - 7-^ h^>>-l-fl>7a> (jt 

14) ; 

1 6 1 - 1 6 2°C N JR$8 6 % 0 . 

1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 73-2. 41 
(m, 3H) . 2. 5 7-3. 15 (m, 4H) . 3. 8 2 (s. 3H) . 
4. 8 (s (br), 1H), 6. 83 (s, 1H). 6. 90-7. 
25 3 0 (m, 2 H ) . 7 . 4 2-7. 61 (m. 2 H ) . " 

IR(KBr) : 3 1 1 0, 2 9 9 5. 2 9 5 0. 2 9 3 0. 2 8 3 5. 
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1680. 1615, 1500, 1300, 1040. 635. 

[mmm 1 5 ] 

2 - (4 --r $ yvv/m-fr) - 1 -4 ) y 15) ; 

5 1 6 0 - 1 6 3°(\ JR$6 7 % e 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 29-3. 
50 (m. 5H), 6. 78 (s. 1H), 7. 20-7. 86 (m. 

5 H) , 11. 5 (s (br), 1 H) . 

IR(KBr) :3 0 6 0, 3 0 0 0, 2 8 4 0. 2 6 3 0. 1 7 1 5. 
10 1605, 1595, 760, 625. 

immm 1 6 ] 

2 - (4 -4 $ y7'J;M ^ - 4 h + ->- l -4y? j y Ut 

1 6) ; 

15 1 6 0 - 1 6 2°C\ JRSP7 3 % a 

„ 1 H-NMR (8 OMH z ; DMS 0- d 6 ) :2. 36-3. 
31 (m, 5H), 3. 84 (s. 3H), 6. 77 (s, 1H). 7. 
00-7. 70 (m. 3H), 10. 5 (s (br), 1H). 
IR(KBr) :3 1 3 0, 3 0 6 5, 2 9 7 0, 2 9 4 0. 2 9 0 5, 
20 2840. 1 7 1 2 N 1602, 1596. 1487. 1258. 780, 

6 6 2. 

[HSfSflJ 1 7 ] 

2 - (4 --f $ ^7'J;Mf-A') - 5- ^ K + i/-l -<iV? J > (ft: 
17); 

1 6 6 - 1 6 7°C, »8 0 % 0 
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1 H-NMR (8 OMH z ; DMSO- d 6 ) :2. 34-3. 
38 (m. 5H), 3. 83 (s, 3H), 6. 69-7. 12 (m, 
4H), 7. 4 4-7. 7 3 (m, 2H) . 10. 6 (s (b r) , 1 H) . 

IR(KBr) :3 0 7 5, 3 0 1 0, 2 9 7 0, 2 8 9 0, 2 8 4 0. 
2635, 1695, 1 610. 1595. 1262. 818. 622. 

immm 1 8 ] 

2 - (4-4$ ^/y;Mf-A0 - 6- yh*s/-i - 4 y 9 J y (it 

1 8) ; 

1 5 0 - 1 5 3°C. JR^6 8 % 0 

1 H-NMR (8 OMH z ; DMS 0- d g ) :2. 45-3. 

3 1 (m. 5H) . 3. 7 9 (s, 3H) , 6. 7 7 (s, 1 H) , 7. 

0 4- 7. 4 7 (m, 3H) . 7. 5 0 (s. 1 H) , 10. 5 (s (b r) . 

1 H) . 

IR(KBr) : 3 0 7 0, 2 9 4 0, 2 8 4 5, 1 7 1 2, 1 6 2 0, 
1 493, 1163, 1028, 855, 629. 

[MMW 19] 

2- (4--f 19V X ) frtfA*) -1. 2, 3. 4-rh7kKut7 
9 vy iit&to- 2 1); 

\t&m- 1 1 (3. 4 0g. 1 5 * Ut*) , imVCil ') 9 A (1 3. 
1 g, 2 3 4 * 'J Rtft Y'y.-yyt K5- h (1 2. 4 g, 2 4 7 
^ U*;l/) £i?xf-i/>/y (2 0 0ml) 1. 5 MM 

1 9 5 - 2 0 0 o C£-e±#S-£fc o ^^©H4^±t;<i:C5T% 
ElE*»7$*A:o RJ6«*6 0 0 gO^^tl^tj, i&4t*?U 
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KtfU 7-fe h >-^*1f>fr£f?*£ftLTttj£i 1 1 7 - 1 1 9°C©2 
- (4 --f = ?V 'J;M - 1 , 2, 3, 4-fh7tKPt7^ 

1/>£1. 6 0g OR$5 0 96) 
5 1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 12-2. 90 

(m, 9H) , 3. 5 (s, (br), 1 H) , 6. 74 (s, 1 H) , 
6. 92-7. 11 (m, 4H), 7. 49 (s, 1H). 

IR(KBr) :3 2 0 0, 3 0 6 0, 2 9 2 0, 2 9 0 0, 2 8 4 0, 
2 6 0 0, 1 5 9 5, 1 5 8 2, 1 4 9 7, 1 4 8 3, 1 1 1 0, 9 5 0, 
10 8 1 8, 6 6 3. 

immm 2 0 ] 

2 - ( 4 - w 5 ^> f-;i/> - 5 - y h + •> - 1 , 2, 3, 4-x 

h7tKot7^1/> (M-22) ; 

15 & 1 5 7 - 1 5 9°C N JR^5 6 % 0 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 00-2. 
87 (m, 9H) , 3. 72 (s, 3H), 6. 42-7. 17 (m. 
4H), 7. 51 (s. 1H), 11. 8 (s (br), 1H). 
IR(KBr) :3 1 8 0, 3 0 5 5. 2 9 3 5, 2 8 4 0, 2 5 9 0, 
20 1590. 1470. 1265, 1100, 945, 772, 665. 

[mmm 21] 

2 - (4 --f = ^V'J ;M tWI/) - 6- >h*i/-l. 2. 3. 4-f 
F7tKDt7^l/> (M-23) ; 

25 & 1 0 0 - 1 0 2°C> JRSM 8 %„ 

1 H-NMR (8 OMH z ; C D C 1 o ) :1. 14-2. 93 
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(m, 9H) , 3. 73 (s. 3H), 5. 19 (s (br), 1H), 
6. 59 (s, 1 H) . 6. 5 2- 7. 0 0 (m. 3H). 7. 52 (s, 

1 H) . 

IR(KBr) :3 2 0 0, 3 1 2 0, 2 9 2 5, 2 8 3 5, 1 6 1 4, 
5 1 5 0 5, 1 2 7 0, 1 2 3 5, 1 0 3 8, 8 2 6, 6 6 2. 

immm2 2] 

2 - ( 4 - >f 5 ^ y* 'J -»M ^P) - 7 - > h * •> - 1 . 2, 3, 4-t 

10 ^1113-11 4t, iR$42%„ 

1 H-NMR (8 0MHz ; CDC 1 3 ) :1. 00-2. 92 
(m, 9H) , 3. 7 3 (s, 3 H) . 6. 5 8 (s, 1 H) , 6. 6 5 
-7. 06 (m, 3H), 7. 4 (s (br), 1H). 7. 55 (s, 
1 H) . 

15 IR(KBr) :3110, 3055, 2990, 2835, 2585, 

1 6 1 3, 1 5 0 3, 1 2 6 0, 1 0 4 3. 9 4 8, 6 6 2. 

[mmm 23] 

x+y-l - ^'/'J;l/) - la, 2, 3, 7b-rh?bK 

d-1H-^d^o^ (a] ^7* L/> Ut&®l- 3 1); 

20 1 Zmmm l 9 KHSfcT fc K5>>><hElE;£-ti-Cx*y- 1 

- (4 - -f 5 ^y* - 1 a,. 2, 3, 7 b - f h y t Ko - 1 H - 
i/9v?v< [a] U>Z£l$.btz 0 M&ffyXft, H6&6 0 - 

6 5°C, ft$8 2 96. 

1 H-NMR (8 OMH z ; DMS 0- d 6 ) :1. 41-2. 

25 80 (m, 7H), 6. 75 (s. 1H), 6. 85-7. 40 (m, 
4H), 7. 45 (s, 1H), 8. 8 (s (br), 1H). 
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IR(KBr) : 3 0 2 0, 2 9 2 5. 2 8 5 5. 1 6 0 5. 1 5 8 0, 
1493. 1460, 750, 628. 

immm 2 4 ] 

x+y-l - (4 - 4 5 ^7U - 4- >h*S/-la. 2, 3, 7b 

I 8 6 - 1 8 7°C\ JRs£3 0 %„ 

1 H- NMR (8 OMH z ; DMS 0- d 6 ) :1. 01-3. 

II (m, 7H). 3. 73 (s, 3 H) . 6. 59-7. 21 (m. 
10 4H), 7. 46 (s, 1H), 11. 7 (s (br), 1H). 

IR(KBr) :3 0 8 0, 2 9 4 0. 2 9 1 0, 2 8 5 5, 1 6 0 3, 
1598, 1475. 1268, 1115, 1076, 630. 

7 - 1 - (4-^5 A/) - 5 - y h - 1 a . 2 . 3 , 7 b 
15 -fh7kFD-lH-i/^D/n^ (a) t7^L/> (<t^-33) ; 

1 5 5 - 1 5 7t, JR$6 7 % 0 

1 H- NMR (8 OMH z ; CD C 1 3 ) :1. 58-2. 42 
(m. 5H) . 2. 4 3 - 2. 7 9 (m. 2H) . 3. 7 4 (s. 3 H) . 
20 6. 55-6. 85 (m. 3H). 7. 14 (d. J = 8Hz. 1H), 
7. 4 8 (s. 1 H) , 7. 9 (s (b r) . 1 H) . 

IR(KBr) : 3 1 1 5. 3 0 8 0. 3 0 2 5. 3 0 0 0. 2 9 3 5, 

2 8 5 0. 1 6 1 5. 1 5 8 3, 1 5 0 5. 1 2 4 8. 1 0 4 0. 7 6 0. 
6 3 0. 

25 [mmm 2 6] 

x+v-1- ( 4 - -f 5 ^7 'J A/) + 2, 3, 7b 
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-7- h?t Ka- 1 H-->^D/nA* fa) :h7*l/> (fl:&$J-3 4) ; 

- K J: 9 »» U ifeMUibtllM^t (JR$8 5%) „ 

1 H-NMR (8 OMH z ; CDC 1 3 ) :1. 47-2. 79 
5 (m. 7H) . 3. 7 3 (s, 3 H) , 6. 5 0 - 7. 0 6 (m, 5H) , 
7. 4 (s (br), 1 H) . 7. 4 7 (s, 1 H) . 

1 9 9 - 2 0 3 T 4 3 7%T 

10 fc-^fco ) o 

1 H-NMR (8 OMH z ; DMS 0- d 6 /TFA) :1. 40 
-2. 71 (m, 7H) , 3. 71 (s, 3H). 6. 54-7. 11 
(m. 3 H) . 7. 4 7 (s. 1 H) . 8. 9 3 (s. 1 H) . 

15 mm±<D$maim& 

iXI4»*f *<Oxx h ny >«Stt©I, WME;^ 
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